The maximum concentrations ( mg/L) of macro elements were 728 ± 0.60, 28300 ± 113, 68500 ± 25, 24250 ± 55 and 3700 ± 299 for Na, K, Mg, Ca and P, respectively. The levels of heavy metals determined in the analyzed samples were found below the maximum allowable limit. Hence they were safe for consumption. Fe was accumulated most among the plants analyzed for heavy metals. The analyzed samples were good source of important macro elements.
INTRODUCTION
In the last few decades, growing interests in environmental concerns in connection with human and animal health have prompted a renewed focus on trace elements (Korkmaz et al., 2010) . For many decades, traditional remedies are being practiced in this area to treat various diseases. A good percentage of the population relies on *Corresponding author. E-mail: ghaniuaf@yahoo.com.
herbal preparations for some aspect of primary health care. Indigenous plants are used in the treatment of high blood pressure, diarrhea, fever and so on. WHO has listed over 2000 plants that are known to perform one function or the other (WHO, 2002) . Plant accumulates a number of mineral elements essential to human nutrition, though it equally accumulates other mineral elements such as Cd, Co and Ag, which are in no direct use to humans but injurious to health (Baker, 1989; Kumar et al., 1985; Mark et al., 2000) . Trace elements have been reported to have curative and preventive role in medicine (Perma et al., 1994; Brichard, 1999; Ahmed et al., 1994) . More recently, medicinal plants are known to perform more important role in agronomy production and pharmacy (Ali, 1993; Rafl, 1987; Kim et al., 1994; Ahmed et al., 1994; Bowen, 1966) . Heavy metals are defined as those groups of elements that have specific weights higher than 5 g/cm
3
. A number of them (Co, Fe, Mn, Mo, Ni, Zn and Cu) are essential micronutrients and are required for normal growth and take part in redox reactions, electron transfers and other important meta-bolic processes in plants.
Metals which are considered non essential (Pb, Cd, Cr, Hg, etc.) are potentially highly toxic to plants (Sebastiani and Scebbaf, 2004; Rama and Prasad, 1998; Rai et al., 2004) . Excessive concentrations of trace elements (Cd, Co, Cr, Hg, Mn, Ni, Pb and Zn) are toxic and lead to growth inhibition, decrease in biomass and death of the plant (Zenk, 1996; Korkmaz et al., 2010) . Heavy metals inhibit physiological processes such as respiration, photosynthesis, cell elongation, plant-water relationship, N-metabolism and mineral nutrition (Zornozap et al., 2002) . The aim of this study therefore, was to investigate and establish the level of some macro and microelements in selected herbal plants with a view of determining their nutritional status and safety.
MATERIALS AND METHODS
A total of eight samples representing eight herbal plants that have different growing season and uses were harvested from different locations of Soon Valley, Khushab District in 2011. The plants were collected from pollution free site. The collected samples were kept in plastic bags until their analysis. The herbal plants, their local and scientific names as well as medicinal properties are listed in Table  1 .
Sample treatment
The samples were washed with distilled water and dried in moisture extraction oven for two days at temperature of 60°C. The dried samples were ground and sieved through a 0.5 mm diameter sieve. The powdered samples were kept in sample paper bag and stored in desicator prior to analysis.
Reagents
Concentrated per chloric acid, HClO4, HNO3, (GFS Chemical, Inc. Colombia) were used for the digestion. They were of analytical grade.
Standards
A stock standard solution of chloride and nitrate salts of zinc (Zn), copper (Cu), Iron (Fe), potassium (K), manganese (Mn), lead (Pb), sodium (Na) and magnesium (Mg) containing100 mg/L of each metal were used by appropriate dilution of the stock solution. A stock solution of phosphorus was also prepared.
Digestions of samples
A wet-ashing micro wave assisted method was employed for the digestion of the herbal plants. The weights of the samples were between 0.40 to 0.50 g. Each sample was weighed into the Teflon PFA vessels and treated with 5 ml (2:1) of 69% w/w HNO3 and 70% w/w HClO4 (perchloric acid). The vessels were covered with a lid and siever caps. The content of each vessel were arranged and put in the microwave oven for digestion in preselected programme (one stage at 0% for 5 s, two stages at 60 s each at 10 and 0%, one stage at 30% of 300 s and a final stage vented for 300 s). A 25 ml of ultrapure water was added to each of the samples and later trans-ferred to vials. Three sub-samples of each material were digested.
Method of analysis
Atomic Absorption Spectrophotometer with hollow cathode lamp for Zn, Mn, K and Ca; Buck Scientific hollow cathode lamp of Cu, Na, Pb and Fischer Scientific hollow cathode lamp for Fe were used as radiation sources. The elements were measured under the optimum operation conditions. The level of P in the plant samples were determined by double beam colorimeter at 630 nm. All measurements were taken in triplicate for the samples and standard solutions.
RESULTS AND DISCUSSION
In all, eight herbal plants were analyzed for their characteristic heavy metals and macro elemental constituents. (Sovljanski et aI., 1989) . The highest mean level of concentration of Zn (47.25 mg/L) was found in Peganum harmala while Cannabis sativa has the lowest value (2.25 mg/L). The concentration level of Zn in the samples analysed ranged from 2.25 to 47.25. The concentration (mg/L) of Cu in the herbal plants ranged from 0.13 to 26.06 mg/L. The highest and lowest concentrations of Cu were accumulated by C. sativa (26.6 mg/L) and Solanum nigrum (0.13 mg/L), respectively. As definite permissible tolerant limits of Zn and Cu in foods and agricultural products have not been established by WHO, the limit values published by Bowen (1966) , Allaway (1968) and Kim et al. (1994) were used as reference in this work.
Comparing the results obtained with the data of Kim et al. (1994) , the result of Zn and Cu concentrations found in the plant species are within the tolerable level. Bowen (1966) and Allaway (1968) Iron forms part of haemoglobin in the blood cell, myoglobin in the blood muscle cells and plays a role in drug detoxification pathways (Perry, 1972) . Given the level of Fe in the analysed samples, it is evident that the herbal plants can serve as a source of iron especially in anaemic patients. Mn is found to be natural essential component of co-enzymes and is important for growth and photosynthesis. The concentration of Fe and Mn in the analysed samples fell within the tolerable limit proposed by Kim et al. (1994) . The mean concentration of Pb in the herbal plants analysed ranged from 0.23 to 0.39 mg/L.
S. nigrum had the highest mean concentration of Pb, while C. alba had the lowest value (0.23 mg/L). The concentrations of Pb in these medicinal plants are generally low. Some types of metals such as Cu, Mn and Zn are natural essential micronutrients, others such as Pb, Cd and Hg have no biochemical or physiological importance and are considered as toxic pollutants. With reference to WHO (1992) , the plant species under investtigation accumulated Pb below the WHO (1992) data. Similar data obtained from medicinal plants collected in Saudi Arabia shows the level of Pb in samples collected from non-polluted sites as 0.75 to 2.1 mg/g (Al-Kathiri and AI-Attar, 1997). The levels of Pb obtained in the present study does not indicate a potential health hazard to users. Reports have shown that leafy plant samples contained higher levels of Pb than the fruit and root sample (Nasralla and AIi, 1985) . The extent of contamination of Pb depends on the traffic densities and environmental pollution (Nasralla and Ali, 1985; Sovljanski et al., 1990) .
From Table 3 , it is observed that macro elements were accumulated differently by the plants. The mean concentration of Na ranged from 73.7 to 728 mg/L with the highest value found in Tribulus terrestis and the lowest in C. alba. The crucial role of Na in conduction of nerve impulses or its deficiency which may result in thirst and muscles weakness cannot be overlooked (Perman et al., 1993) .
The concentration of K in the analysed samples ranged from 4373 to 28300 mg/L. S. nigrum had the highest concentration of K, while C. alba had the lowest value. The concentration of Mg varied from 66.2 to 68500 mg/L.
The highest concentration of Mg was found in Datura metel, while S. nigrum had the lowest. The mean concentration of Ca varied from 28.519 to 24250 mg/L. Mentha l ongifolia accumulated Ca in the largest proportion, while C. sativa had the lowest concentration of Ca. The functions of Ca in the structure and metabolism of bones, blood clotting and muscle contraction is wellknown (Hooker, 1987) . The level of phosphorous (P) in the analysed plant species ranged from I02 to 3700 mg/L with the highest mean value found in C. sativa and the lowest mean concentration in M. longifolia. Phosphorus is a component of enzymes (ATP) cell membrane; it equally participates in plant control. The result of the present study agrees with earlier study of elemental distribution in medicinal plant species as reported by Kim et al. (1994) . The result of the present study shows a high level of macro elements accumulation in the sampled plants except in very few cases where the mean concentration is considerably low. It is important to emphasize that the best benefit to human health depends on obtaining the correct amount of the elements in the right form and at the right time. The medicinal values of some plant species used in homeopathic system has been traced to the presence of Ca, Cr, Cu, Fe, Mg, Ca, K and Zn in plants (Perma et aI., 1993) . Elements equally contribute to neurochemical transmission, which are food constituents of biological molecules, co-factors of various enzymes and in various metabolic processes (Mayer and Yykhcky, 1989) .
Conclusion
The herbal plants used in this work are good sources of important elements and therefore, may have therapeutic properties mentioned in Table 1 . Hence, they could serve as supplements of macro and micro elements in the body. The mode of application of these medicinal plants as a source of mineral supplements in the body has been traced to insufficient data on the mineral element accumulation in such plant. The need to screen medicinal plants used in traditional medicine for their elemental composition is highly desirable.
